Brain expression of VEGF and its receptors in SHR-SP and effects of an endothelin blocker.
Spontaneously hypertensive stroke-prone rats suffer spontaneous strokes partly as a result of abnormal cerebrovascular development. This model exhibits prehypertensive, typical hypertensive and malignant hypertensive stages. We had observed that vascular endothelial growth factor and its receptors, kinase domain region (KDR) and fms-like tyrosine kinase (Flt-1), were upregulated in the frontal cortex of spontaneously hypertensive stroke-prone rats at the typical hypertensive stage. The current study therefore investigated whether the long-term treatment with an endothelin-A/endothelin-B dual receptor antagonist, SB209670, or saline (vehicle) starting at the prehypertensive stage (6 weeks old) could reverse the upregulated vascular endothelial growth factor and its receptors; this upregulation is believed to be a compensatory adaptation for hypertension in the brain of spontaneously hypertensive stroke-prone rats. A 40% upregulation of vascular endothelial growth factor was observed in the brain of vehicle-treated spontaneously hypertensive stroke-prone rats compared with the age-matched genetic control, Wistar-Kyoto rat, and this upregulation was markedly reversed by endothelin antagonism. A similar change was found in KDR and Flt-1 expression. It is worth noting that the vascular endothelial growth factor/KDR signaling system was upregulated in the brain of spontaneously hypertensive stroke-prone rats treated with vehicle at the typical hypertensive stage, whereas the cerebral blood flow did not differ between Wistar-Kyoto and spontaneously hypertensive stroke-prone rats. We concluded that endothelin antagonism reversed the upregulated vascular endothelial growth factor and its receptors in the frontal cortex of spontaneously hypertensive stroke-prone rats at the typical hypertensive stage, and it is suggested that endothelin antagonism can reverse the hypertension-induced neurovascular remodeling in the brain of these rats.